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AB - PURPOSE:To obtain safer nuclear fijel element than conventional one in 
failure accident of nuclear fuel cladding tube. 
- CONSTrrUTION:Metal oxide with lower valency than quadravalence 
uranium is solved in nuclear fuel pellets I so that the ratio of oxygen atom 
number and metal atom number in a nuclear fuel pellet i is in the range of 
2.00 to 2.25. A gas 2 capable of keeping the oxygen potential at the surface 
temperature at -25okJ/mol or more and that at the center of a nuclear fuel 
pellet 1 at -sookJ/mol or less is filled in the nuclear fuel cladding tube 3 of 
zirconium as main component 
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(54) i^B^iD^m mmn^m 



(57) [^J»] 

iaSfc*frt^K*3p5^>>^^;P;0^-2 5 0 k J/mo 1 
v'ir;l'*«- 3 0 0 k J/mo 1 KTId, -5-n-eni6»"C 




(2) 

1 

^UWi^<09ih(D)ttii±W^ntLVX2. 0 0 — 2.25 
l^^)Vtl^- 2 5 0 k J /mo 1 «Ji*C. m&A«m^V 10 

V h(o^t>>mmz^n:bmMii^^>>^^)Vfi'^- 3 o o k 
[0 0 0 u 

[0 0 0 2] 

»^i^^;/K -x\t.-mit^^>\znim^m^Lvxn^ 

[0 0 0 3] h tS«S3pHRa«i:CD 

«sf^ffl (PCI) fcj:«««»»«a>«Eii)^«rasas 

m^<Di(mmmL^m (pcmd \zm^. fl^^wwa 
v^m (pcc I) T^Ufc«::i!jaftSJn (sco ici 

ai:teiii-r'5« ) -mmx\t. \i>i^-)v^^<Dmn. 

r^ii^^t^^^. L3^^Ut£*Ttt. -:;*:i8Bi^JcS^ 
ifi^ii^tix^^tz. 

[0 0 0 4] tts.to^. i^w^^w^onmcoi^mit. 



«ra^7-2 44 18 0 

mz^rnvv^^^m^^^-^mimmmA s - s 0 9 9 

mt^^xmim^mA'i'^:^mmm^s 4-425 
9 ^w^muExzmm^nx^^^. 

[0 0 0 5] Mfc, a«««aifa)rt®«ffifl:«rTn- 
hii.^m^^Wiim^v-jh\zmsort^:^mffi. whbs 

55-151291 XrX1*HaH5 6-1418 

7Wjmu^\zm^^tix^^^. 

[0 0 0 6] ^fc, RKW'^W!^ ^<!!)tt«M^<z>»^:'^? 

^>iaT<^S:i:(^it (=0/u) S2 J:0:fe^<L.;^e[ 

^53-7629 9^ffi;a:^lrM^^nTV^So 

[0 0 0 7] *irc> Wimm^Vy h0>O/U^2, 1 5 
-2.2 5tU »A:«f:^i:UTK»:^X€:fflV^, SMg 

^(CSjBW^lxy h<DO/U^2. 1 5-2. 2 5fctt}t 
■r*:«r3i]5ft, 4^ggBB5 5-1 5249 4#^«tcra^$ 

[0 0 0 8] 2«XZ/3iffifl>fiM^lffi<^>^Jg(^K 

^m^^m^^'7>\zmsrr^:^m'^. ^^8355-8 
799 zw^mzmTf^^rix^-^^. 
[0 0 0 9] MIC, -m^o'y>\zmitti)vi^^jx^m^ 

anU 0/US:2J;D*#<bfc«««^k5^h3^4#H 
Bg55-14348 8-^4^atPi^$n"rVi-5. 
[0 0 10] 

lC:feV^T. #liBg4 8-8099 2-^15^^. #5iBS5 4 
-4 2 5 9 9^^a. it#iiHa5 5- 1 5 1 2 9 1^^ 

ikxmmm^ e - 1 4 1 8 7^<tmfs.E(r>m^\t. 
hommmz^n ^i^mi^uy h(Dmit:&.z^mm 

[0 0 11] 4^11835 3-7 6 2 9 9^^^5^£<D«'& 
[0 0 12] »mf^S 5-1 5 24 9 4-^4;^fflCDS^ 

^^(Dmsm^u^hizit^xmmm^^v. --Am 

[0 0 13] 4^P|Ba5 5-8 7 9 9 S^^SO^fr&tt, 
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3 

[0 0 14] K^S^^D&t^JBM^tDSctoit 

(=o/M) tmcx^^i^mn^ui^hxjit. ffiM^ 

[0 0 15] ^mms 5-1 4 3 4 8 8-^^ffi<D«'& 

^^zLt\zf3:^. m\z. $^Mnm«as<Dmta\z^r)»^ 

[0 0 16] ±Kc!)<fc5;l&:««afc«i5^)&:$n 
[0 0 17] 

vxmm-^zittitv^^. 

[0018] ( 1 ) m^m^mm^^tsmitm^ ^fsi^ 

m,mm\zmxvxf3i^»mn»mz^\f'^x. »m»^u 
y h\z}t4m<D^^>j:r)^i&mi^<D^m(r>m^^f)^ 
asstu i^mn^uy h\z^if^mmmi^(D&ii^m 

K^<0»:i:<0it*«^ff^i&i:bT2. 0 0-2. 2 5<Dfe 

Hftfcs^D, mmn9imm\z}tfsxtmx^ti. i^mn 
h(DmmmLm\z^\tf^wtm^^>->^mt-2B 
0 k J /mo 1 &ji\z. eiiim^uv hOfpi^meilZ:^ 

JtSK*#5^>v'V;Pd^- 3 0 0 k J /mo 1 ^TFlZ. 
[0 0 19] (2) (1) t;fcV>T. «j6»«^lx$^h}C 49 

[0 0 2 0] 



i^li¥7-2 4 4 1 8 0 

4 

-So 

[0 0 2 1] Tf3it>%. Sj^W^lxy h\Z^Vf^O/M 

ifi2. 0 0-2. 2 ^<r>mAmz^^^o\z. mm^^v 

V htC4#©ey^>j;D^fill^CD^JII©Kfl:«fe&@ 

W-y ha>^ffiiaSE{C:fett-5K5ll>}^5">>'Y;i'*«- 2 5 0 
k J/mo 1 «±fc. RJKS^Wi; h<D*iL^iaffifc:fett 
S«*#7^>$^^;l/*«- 3 0 0k J/mo 1 KTJC. 

[0 0 2 2] Ufc^^t^T. =6e*<0«jSR»^^!y hfcifc 

[0 0 2 3] T^t?-^. -:;^«S7&ti^U>^J©-&Tt>. S 

mc\^u\i^tz.}^. ^^(f>imm^vvv\zYc^Xs mok 
%^VvV(n^'^^^^ryxLt,ti^x^^. mz. mM^ 
x^wmd&^mwt^z^izif^^^. mz. mm^ 

[0 0 2 4] H»-rS<£M^<Hifl!>»^fc«rCDSffi 

t,. 0/Ma:CDia'&t)-fr<&M^^l<hfCcfct>> jRSSJSf^l/ 
5/ h{c:fettS4«co<>^>i£|^<<|fe©':7^>-f :a->26:r^ 

:^>#S<i: 0 t>/h$ <U^^'b\Z \.X%^. 
[0 0 2 5] Vtzif^^X. mm^Vv h<3D3»^^»fi 

[0 0 2 6] 

iai«*«i380-*««7?^-5S[«»»*©SS»K 

[0 0 2 7] *SIJ6MTtt. h 1 \Z\%. O 

/M35«2. 0 0-2. 2 5C0ieffll^Jt^'5^3JC> 4®<D 

^ > J: 0 t>ffiIgT«c>^JPIcDKfl:«&*®Sl.T^ D . 

>'^;U*«- 2 5 0 k J/mo 1 «JiJr, KKW^U-y h 
1 cottii6a(r;fett^K^3}^5^>>^^;i.;^t- 3 0 0 k j / 
mo 1 JBlTlC'€-n'?n?^-5cfc3J^:^/X2S. s^^Vn-*^ 
-SSJRIfttta^S fc^AUTV^*. 
[0 0 2 8] C<DJ:3J&:«^tC?fe'5S*ll»ll^fc-:^«[ 

^r)^f(r>T\z^^^n^^^^. fsmm^vvvwt.. 
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&ai9u h 1 (omit(omffmmitm\f^ 

[0 0 2 9] *^ifi«9T«> h 1 \zmm- 

fk^^^-JJx. Rft;3.-Dt;'> 

[0 0 3 0] Sft*tt^KiR»rffiffl)&tz:Kfl:C7 

[0 0 3 1] f^^. mtm^Uy h 1 fc:fett^{SJl^ 
[0 0 3 21 *^»«T«, h 1 tc:fett« 

[0 0 3 3] h 1©»^5£»« 

[0 0 3 4] o/u<omi(r>mm\t. m'A(o^^ 
>mit^<o^0c,^tB<:it\zf^r). lSM^(D^lt^^ 
mmhrz.mmfi^uyh\z:^n^-mitoy>\ii. vm 

ftm'&\z\t. :^mito^>Lmm\zM'A(r>wt{tV3^mfiSL* 

2H2+02 = 2H80 

^lz^r)^^^^U-^hii^mitV1tm^\z\t. U^KS^ 
\z:^\^^xmmz^m^ti^yi(.»ifii^)]^=x-OAt:R!^ 



[0 0 3 5] L;fc;^':>T, 0/M« 2 . 2 5 £ilTT2&^ 
h<00/U*naJf2T?a^D> ^UO/M^t) 

10 [0 0 3 6] *fc, :^msm\z^»^m9m^vv ho 
m&:hmzrD\^xmmr^. ^f3.t>%. m&n^vyv 
\z^n^oyuifi2. 0 0-2.2 bowm^^xztb^^o 
»«»^ vvh\z Amo>^ ^ >^ D %m^=m<r^^ 

4 0 0 k J /mo 1 ^±,hi3.^^mm.^xm^vit^. 

S*8»'^^!y hC0O/Md^2. 0 0-2. 2 5t^-6«t5 

[0 0 3 7] mn. {&m.'^<Dnim^mm\^'ft.mvm 

30 [0 0 3 8] S2fi. l^mi^^Vv h(r>mmifi^>l^^r 

Mzm^^-^^mtmh^ho^^A^vmrnx^^. fm\z 
mmm^vvhoymm. ism\zmm^'T>i^'^)v^. t 

[0 0 3 9] :^nmmoymm^vv 

<r>wt,m^'r>z^^)Vb\z^n^um^^^o>^^t.\t. 

TiS<> mz. «««'<i^!yh(o«ffiie»T?iFu<«< 

49 [0 040] -makfA^\:^it^. mmmmkm)H\z 

[0 0 4 1] 



(1) 



[0 0 4 2] «^*<Dz:^>fb':7^>d^f,}^^:KfiK)fB^^U':y 
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(5) 
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[0 0 4 3] *SI»«9<Dtt«S«'^Wy hCDKSjJ? 

[0 0 4 4] ^Tz. ^mM<Oi&tm^Uy h(D«tm^ 

[0 0 4 5] mnm^V'v h<Dmm(omm^7->^^)i 
2 0 0 k J /mo 1 m±T*ntf. *aia/*5(i«t 

o/u*«2, 0 ocoz:K{ki>^>}6^6 

0 O-'-a 0 0 k J/mo 1 t;^^o Vr:it^->X. 'Pti 

C+0.5S1+0.25N2 +O2=CO+0 



**5^> 2 0 0 k J /mo 1 . WL^n^V 

y h*4>Wc:feft^»S#5^>->^;Ptt»- 3 5 0 

4 0 Ok J/mo 1 i:;^^o 
[0 0 4 9] MtC. 8«»«aSi:UTfi. 

Rv^o -rut)-^. ^n^}t. (1) i^^i/n-i^zA-g-^ 

&^^K$ii-;/^'bcD. (2) i?;P3-i>A'&^;&^S;fe^8 

>^u)t'b(o. (3) s»v:3^r:/jx^^f>^^f^:bmmn 

•tOSWSrK^$-&fet><D. (4) z^)V:3=:^J:,^^ib^ 

^f3i^i^tm«Lmfs<Dpim\z^)vu-^A^m(o^^± 

-m^RVf. ^<DmS\zmit^J)V^-^A^::2^^^> 
^Vft^O. (5) z^)lU-^A^^f)^i^fSi^i^SmiSc 

««®«cDrt®tc:, »fl:T;i.5:ri!>A. K^fb'^UU'^A 
[0 0 5 0] l'3MtCi?;i'3:zi>Ail^b<»*@aF-r 



30 



40 



i^mtm^Vv Y(Jy^^U(mMit>.'r>'>^M%- 3 0 0 
k J /mo 1 JEtTT?»'6i^d**'5o 
[0 0 4 6] ««8«^l^5/ hO^M<DK*7j?5^>>'VJl. 
S-2 5 0 k J/mo hOtf 
H>fiS<0»*3ie'7^>>'^;i^^- 3 0 0k J/mo l filTJC 

"&®5>;^<i:t>— WM. 

[0 0 4 7] -»^»^xf-mimm(0^:^x 
<D3^<D^>i^<t^-^^m\^'^^ff^t>r)\z. Skm i^^ 

mm . (@^) . '^niiT.^mm^T^^m 

[0 048] 
[^b2] 

5S i O+O. 5NO- (2) 
[0 0 5 1] 

[01] :^^m<D-mmm<Dm«mmm<Dmmtmmm 
[ea2] h© 

[^F^OlttM] 

>v^;k 5"-a!*(D=K^fc»:7^>*^^?^-5Sj^«'<w 

liia/*«Jt;5M 0^c!><i:^a>^K«-K3R-*aiS:^;^ 
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a 1 



[02] 



0 2 





6 1 © t e 



3£«Ma^«iP:*:ifePr^fflWT2l63S^ Q 
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